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1. 

IMAGE MANAGEMENT 

FIELD OF THE INVENTION 

The present invention relates to the management of digital 
images. 

BACKGROUND OF THE INVENTION 

With the proliferation of digital image capture devices such 
as digital cameras, digital camcorders and cell phone cam 
eras, increasing numbers of digital images are being captured. 
There have been a range of efforts undertaken to make it 
easier for users of digital image capture devices to manage 
their image collection by providing devices and software that 
functions enable searching and retrieval of images, and ren 
dering of images on different media Such as inhardcopy or as 
a digital slide show etc. 
The rapid uptake of digital image capture devices has 

resulted in relatively inexperienced or unsophisticated users 
having access to digital image capture devices. Due to a lack 
of experience and skill a relatively large proportion of images 
taken by these users often have a low quality. Common qual 
ity issues arising may include poor focus or exposure control. 
The presence of images with these and other quality issues 
can give rise to certain problems in digital image manage 
ment, including: 

images having quality issues are involved in every orga 
nizing, browsing, searching or retrieving operation per 
formed by the user and they also occupy memory stor 
age. However, because of their low quality they are 
rarely considered appropriate candidates for image shar 
ing and rendering. 

some of the quality issues may be able to be corrected by 
the application of an appropriate image enhancement 
processes however, many users do not possess the 
knowledge of which enhancement tools are available to 
correct defects in the image. 

SUMMARY OF THE INVENTION 

In a first aspect there is provided a method of processing a 
digital image, which includes assigning an image quality 
classification to the image on the basis of an analysis of at 
least a portion of the image to detect whether one or more 
defects exist in the image. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the present invention will now be 
described by way of non-limiting example with reference to 
the accompanying drawings, in which: 

FIG. 1 depicts a flow chart showing an overview of an 
image management process in accordance with a first 
embodiment; 

FIG. 2 depicts a more detailed view of the image manage 
ment process of the embodiment of FIG. 1; 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

The embodiments described herein are based on the con 
cept that it is desirable to reduce the number of images that 
possess image capture defect at an early stage of the image 
management process. Moreover, an image that has no defects 
should be given a better chance to be included in the image 
management process than one that includes one or more 
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2 
defects. This principle can be extended Such that an image 
with a defect that can be rectified should have a greater chance 
of being included in the image management process than an 
image with a defect which is not rectifiable. Accordingly, in 
the embodiments described herein a classification process is 
performed which essentially provides a user of an image 
management process guidance as to whether to keep, enhance 
or delete images. Furthermore, by employing Suggestive 
labelling along with the image classifications the user of the 
image management process is guided in how to deal with a 
particular image rather than being told that a particular image 
has one or more defects. 

FIG.1 depicts a flow chart showing four phases of an image 
management process in accordance with the first embodi 
ment. The image management process 100 begins with an 
acquisition phase 102. Image acquisition can take many 
forms including, capturing an image with a digital capture 
device Such as a digital camera or a digital camcorder or the 
like, transfer of an image file from storage media or the 
acquisition of an image file via a computer network. Other 
methods for acquiring animage will be known to those skilled 
in the art. 
The next phase of the image management process 100 is an 

automatic image triage phase 104. In the automatic image 
triage phase 104, acquired images are analysed according to 
one or more defect detection criteria to detect whether each 
image includes detectable image defects and how strong Such 
defects are. Images are also analysed to determine whether 
they are a duplicate of another image. On the basis of this 
analysis the images are assigned to a class indicative of the 
extent and nature of any defects present and/or whether or not 
they are a duplicate image. 
The next phase of the image management method 100 is an 

image enhancement phase 106. In the image enhancement 
phase 106 images which include defects that can be rectified 
or ameliorated to an acceptable extent are enhanced and 
images which are irreparable are deleted without enhance 
ment being attempted upon them. The image enhancement 
process conducted in the image enhancement phase 106 can 
either be performed automatically or be conducted by pro 
viding a user of the image management process 100 with a 
guided user interface to assist in the enhancement of each 
image. 

After image enhancement, images that are of an acceptable 
quality continue in the image management process for any 
ongoing image management steps 108. As will be appreciated 
the ongoing image management phase 108 can include Such 
processes as publication on a website or printing of a hard 
copy of the image etc. 

FIG. 2 is a more detailed view of the automated image 
triage stage 104 and image enhancement stage 106 of the 
image management process 100. The image triage phase 104 
takes captured image as an input 110 and analyses the image 
against one or more defect detection criteria 114. The defect 
detection criteria 114 can include, but are not limited to, an 
out of focus detection criterion 116, an under exposure image 
detection criterion 118, an image over exposure detection 
criterion 120. In general, the defect detection criteria are set 
on the basis of one or more of the following factors: 

the nature of one or more detected defects 
the extent of one or more detected defects 
the severity of one or more detected defects 
the extent to which one or more of the detected defects can 

be rectified 
availability of a tool to rectify detected defects. 
On the basis of a combination of one or more defect detec 

tion criteriaan image quality classification is assigned 122. A 
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duplicate image detection criterion 121 is also applied to 
determine whether each image is a duplicate image. In an 
embodiment, to reduce processing requirements the duplicate 
detection algorithm is only run on neighbouring pairs of 
images. That is, an image is checked for duplication only 
against the image taken immediately preceding it. 

In this embodiment, the image analysis step 112 results in 
an image quality score being generated for each image which 
in step 122 is used to classify the image into one of three 
image classes. The image classes are given a name Suggestive 
of the action to be performed by the user in relation to the 
image rather than for the image quality status of the image. As 
an illustration of this principle, the image quality classes in 
the present embodiment are “keep or enhance'124, "enhance 
or delete' 126 and “delete' 128 rather than more technical 
categories which may reflect defects present in the images 
such as “in focus”, “questionable focus or “out of focus” or 
“over exposed”, “properly exposed’ or “under exposed'. By 
using this suggestive labelling, the user is encouraged to 
retain and apply further image management process to those 
images in the "keep or enhance’ class 124 and the "enhance 
or delete' class 126, but are encouraged to delete images in 
the “delete' class 128 without further processing. 
When duplicate images are detected, all images in the 

group of duplicate images are analysed for defects, and the 
“worst’ images i.e. the images with the most severe defects, 
are assigned to the “delete duplicates' class 129. Only the 
best one of the group of images (i.e. the image with the least 
severe defects or the most easily rectified defects) is classified 
as per the standard method. 

In certain embodiments, images in the “delete' and/or 
“delete duplicates’ classes are hidden from the user, and 
thereby effectively bypass the ongoing image processing 
steps. In this way the resources expanded on processing/ 
storing these less desirable images are minimized. 

In this embodiment, the results of the image analysis 104 
are appended to the images as metadata to facilitate the auto 
matic or guided image enhancement of the image. For 
example, an image assigned to the "keep or enhance’ class 
126 can be represented by the following metadata structure; 

<image source=XXX.jpg|ID=XXXX > 
<Bucket Label “Keep or Enhance'</Bucket Label 
<CaptureGuality score= 0 ></CaptureGuality> 
<Out-of-focus detectioncondition="OnCamera 

detectionperformed=True(or False)> 
<detected value = False (or True)> 
<score value = O> 
<fixable value = True (or False)> 

<Out-of-focus.> 
<Ill-lit detectioncondition="OnDockiingStation' 

detectionperformed=True 
<detected value=False(or True)> 
<score value=0> 
<fixable value=True(or False)> 

<III-lit 

In the metadata example given above, if a defect is 
detected, a score is allocated that is reflective of the severity of 
the defect. This score can be a quantity between 0 (signifying 
no defect) and 255 (signifying the most severe defect). Thus, 
in this example a lower"capture quality score indicates that 
fewer defects are detected in the image. Alternatively the 
system can be implemented such that the lower the score the 
less desirable/reparable an image is. 
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4 
Furthermore, the “fixable' attribute indicates whether 

image enhancement tools are available to rectify or amelio 
rate that defect. The metadata structure also indicates which 
device has conducted the image analysis e.g. the camera or 
docking station, or other device. As can be seen from the 
above example, the image analysis is able to be performed 
across multiple devices. 

In the image enhancement phase 106, one or more image 
enhancement tools or applications 132, 134 are used to 
enhance an image. As will be appreciated there is an associa 
tion between a particular defect type and an enhancement 
technique used to rectify the defect. 

In a first embodiment, the image enhancement phase 106 is 
performed automatically. In this embodiment, if the metadata 
associated with an image indicates that a particular type of 
defect is present, an associated image enhancement tool e.g. 
tool 132, is initiated automatically and conducts an enhance 
ment process on an image. Depending upon the user's pref 
erences the images enhanced during the image enhancement 
process can be either overwritten by the newly enhanced 
image in storage or the newly enhanced image can be stored 
as a duplicate for later review by the user. For example, the 
user may determine that images in the "keep or enhance 
bucket' should be automatically enhanced and only the 
enhanced image is stored. Images in the “delete' class 128 
and “delete duplicates’ class 129 may be automatically 
deleted 130 (or hidden from the user) Images in the enhance 
or delete bucket 125 can have the enhances version of the 
image stored separately to the original image. In this way, 
even though enhancement is automatic the user has the oppor 
tunity to choose whether or not he or she gets to vet the results 
of the image enhancement. Prior to deletion the user may be 
prompted to confirm that the images classified in the delete 
class 128 and the delete duplicates class 129, should be 
deleted. 

In an alternative embodiment, the image enhancement 
phase 106 can employ a use interface to guide the user 
through image enhancement. In this guided image enhance 
ment mode the user interface guides the user though the 
image enhancement process by displaying the enhancement 
result and receiving the user's feedback on whether the origi 
nal images or the corresponding enhanced images should be 
returned. Furthermore, the user interface may make Sugges 
tions and provide guideline about image enhancement tech 
niques which can be used to rectify particular defects and 
guide the user in how to use those tools. The user interface can 
also allow the user to choose which image(s) in a group of 
duplicates should be retained. 

In the event that a particular defect is detected but no image 
enhancement tool is available for rectifying or ameliorating 
the defect if the user interface can be configured to indicate to 
a user possible sources from which suitable images enhance 
ment tool can be obtained. Images which have been classified 
in the delete class 128 are presented to the user prior to 
deletion so as to allow the user the ability to approve of their 
deletion. 

Advantageously, in embodiments employing the metadata 
structure described above, a user is provided with the ability 
to sort images into groups according to the type of defect 
which is present in each image. This makes batch enhance 
ment of a group of images possible. In such an embodiment, 
the user interface is configured to tell the user what type of 
defect is present in the image. 
As will be appreciated, by providing means to characterise 

image quality and guide a user or automatically provide 
image enhancement, the occurrence of images with defects is 
reduced and images with defects have less potential to be 
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rendered or archived. This reduces storage space and compu 
tation power in performing ongoing management tasks with 
the images. 

It should also be noted that the embodiments described 
above by using a metadata structure of the type described the 
image enhancement process is given a degree offlexibility not 
available in prior art systems. In this regard, the defect or 
duplicate image detection can be performed on a different 
computing device to the image enhancement. For example, 
defect or duplicate image detection can happen in the camera 
at image capture time or on a camera docking station during 
the image download time or even in a combination of both. By 
maintaining a flexible metadata structure that records 
whether an image quality analysis has been performed and 
under what conditions the analysis has been performed, it is 
possible to conduct different steps of the image management 
process on different hardware and/or Software as each image 
has a self contained record of its quality status. 

It will be understood that the embodiments disclosed and 
defined in this specification extends to all alternative combi 
nations of the individual features mentioned or evident from 
the text or drawings. All of these different combinations con 
stitute various alternative aspects of the embodiments. 
The invention claimed is: 
1. A computer-implemented method of processing a digital 

image, comprising operating a processor to perform opera 
tions comprising: 

determining an image quality metric score based on an 
analysis of at least a portion of the digital image and 
without regard to any other image: 

Selecting an image management recommendation label 
from a set of image management recommendation labels 
based on the image quality metric score and without 
regard to information derived from any image other than 
the digital image, wherein each of the image manage 
ment recommendation labels connotes a respective Sug 
gestion for managing the digital image; and 

outputting the selected image management recommenda 
tion label in association with the digital image. 

2. The method of claim 1, wherein the determining com 
prises determining the image quality metric score based on an 
analysis of at least a portion of the digital image in terms of at 
least one of image focus quality, image lighting quality, and 
image exposure quality. 

3. The method of claim 1, further comprising operating the 
processor to perform operations comprising detecting an 
image quality defect in the digital image, and wherein the 
selecting comprises selecting the image management recom 
mendation label based on an availability of an image 
enhancement tool associated with reparation of the detected 
image quality defect. 

4. The method of claim 1, further comprising operating the 
processor to perform operations comprising incorporating the 
image quality metric score into a metadata structure associ 
ated with the digital image. 

5. The method of claim 1, wherein each of the image 
management recommendation labels connotes a respective 
Suggestion corresponding to one or more of delete the digital 
image; enhance the digital image: keep the digital image: 
print the digital image; crop the digital image; re-take the 
digital image; send the digital image; and 

archive the digital image. 
6. The method of claim 1, further comprising operating the 

processor to perform operations comprising automatically 
enhancing the digital image in response to a determination 
that the image quality metric score indicates that the digital 
image has a reparable image quality defect. 
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6 
7. The method of claim 1, further comprising operating the 

processor to perform operations comprising automatically 
deleting the digital image in response to a determination that 
the image quality metric score indicates that the digital image 
has an irreparable image quality defect. 

8. The method of claim 1, further comprising operating the 
processor to perform operations comprising: 

detecting an image quality defect in the image; 
identifying an image enhancement process that is associ 

ated with the detected image quality defect; and 
depending on the selected image management recommen 

dation label, automatically enhancing the digital image 
in accordance with the identified image enhancement 
process. 

9. The method of claim 1, wherein the outputting com 
prises presenting the selected image management recommen 
dation label in a user interface. 

10. The method of claim 1, further comprising operating 
the processor to perform operations comprising, 

in response to a determination that the digital image con 
tains one or more image quality defects, displaying a 
user interface presenting one or more options for 
enhancing the digital image. 

11. The method of claim 1, further comprising operating 
the processor to perform operations comprising, 

in response to a determination that the digital image con 
tains one or more irreparable image quality defects, dis 
playing a user interface presenting an indication that the 
digital image contains one or more irreparable image 
quality defects in association with a user- selectable 
option to delete the digital image. 

12. The method of claim 1, further comprising operating 
the processor to perform operations comprising, 

in response to a determination that the digital image con 
tains a reparable image quality defect, displaying a user 
interface presenting an indication of the reparable image 
quality defect in association with a user-selectable 
option to execute an image enhancement process for 
repairing the image quality defect. 

13. The method of claim 1, further comprising operating 
the processor to perform operations comprising: 

determining an image quality defect type present in the 
digital image; and 

assigning the digital image to a group of images based on 
the determined image quality defect type. 

14. The method of claim 13, further comprising operating 
the processor to perform operations comprising enhancing 
each of the images assigned to the group in accordance with 
an image enhancement process associated with the deter 
mined image quality defect type. 

15. The method of claim 1, wherein the outputting com 
prises appending to the digital image metadata that is indica 
tive of the selected image management recommendation 
label. 

16. The method of claim 15, wherein the metadata data 
includes data indicative of at least one of the following: 

a nature of one or more image quality defects that are 
detected in the digital image; 

an extent of one or more image quality defects that are 
detected in the digital image; 

a severity of one or more image quality defects that are 
detected in the digital image: and 

an extent to which one or more image quality defects that 
are detected in the digital image can be rectified. 

17. The method of claim 1, further comprising operating 
the processor to perform operations comprising determining 
whether the digital image is a duplicate of another image. 
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18. The method of claim 17, further comprising operating 
the processor to perform operations comprising, 

in response to a determination that the digital image is a 
duplicate of the other image, ranking each of the dupli 
cate images in terms of their respective image quality 
metric scores. 

19. The method of claim 18, further comprising operating 
the processor to perform operations comprising assigning the 
one of the images ranked lowest to a duplicate image class. 

20. The method of claim 18, further comprising operating 
the processor to perform operations comprising automati 
cally deleting the digital image assigned to the duplicate 
image class. 

21. A computer, comprising: 
a processing element operable to perform operations com 

prising 
determining an image quality metric score based on an 

analysis of at least a portion of a digital image and 
without regard to any other image, 

Selecting an image management recommendation label 
from a set of image management recommendation 
labels based on the image quality metric score and 
without regard to information derived from any image 
other than the digital image, wherein each of the 
image management recommendation labels connotes 
a respective Suggestion for managing the digital 
image, and 

outputting the selected image management recommen 
dation label in association with the digital image. 

22. A non-transitory computer-readable medium storing 
computer-readable instructions causing a computer to per 
form operations comprising: 

determining an image quality metric score based on an 
analysis of at least a portion of a digital image and 
without regard to any other image: 

Selecting an image management recommendation label 
from a set of image management recommendation labels 
based on the image quality metric score and without 
regard to information derived from any image other than 
the digital image, wherein each of the image manage 
ment recommendation labels connotes a respective Sug 
gestion for managing the image; and 

outputting the selected image management recommenda 
tion label in association with the digital image. 

23. The computer-readable medium of claim 22, wherein 
the computer-readable instructions cause the computer to 
perform operations comprising detecting an image quality 
defect in the digital image based on the image quality metric 
score, and in the selecting the computer-readable instructions 
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cause the computer to perform operations comprising select 
ing the image management recommendation label based on 
an availability of an image enhancement tool associated with 
reparation of the detected image quality defect. 

24. The computer-readable medium of claim 22, wherein 
the computer-readable instructions cause the computer to 
perform operations comprising automatically enhancing the 
digital image in response to a determination that the image 
quality metric score indicates that the digital image has a 
reparable image quality defect. 

25. The computer-readable medium of claim 22, wherein 
the computer-readable instructions cause the computer to 
perform operations comprising automatically deleting the 
digital image in response to a determination that the image 
quality metric score indicate that the digital image has an 
irreparable image quality defect. 

26. A computer-implemented method of processing a digi 
tal image, comprising operating a processor to perform opera 
tions comprising: 

determining an image quality metric score based on an 
analysis of at least a portion of the image and without 
regard to any other image: 

selecting an image management recommendation label 
from a set of image management recommendation labels 
based on the image quality metric score and without 
regard to information derived from any image other than 
the digital image, wherein each of the image manage 
ment recommendation labels connotes a respective Sug 
gestion for managing the image; and 

selecting an image enhancement process based on the 
Selected image management recommendation label; and 

generating an enhanced version of the image, wherein the 
generating comprises applying the selected image 
enhancement process to the image. 

27. The method of claim 26, further comprising operating 
the processor to perform operations comprising incorporating 
the selected image recommendation label into metadata asso 
ciated with the digital image, and wherein the selecting of the 
image enhancement process comprises determining the 
selected image recommendation label from the metadata. 

28. The method of claim 26, wherein the selecting of the 
image enhancement process comprises presenting the 
selected image management recommendation label in a user 
interface. and receiving user input selecting the image 
enhancement process via the user interface. 

29. The method of claim 1, wherein the outputting com 
prises displaying the selected image management recommen 
dation label to a user. 
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